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(54) ACTIVE MATRIX DISPLAY 

(57) In order to provide an active matrix display 
device in which parasitic capacitance or the like is sup- 
pressed by forming a tNck insulating film around an 
organic semiconductor film and disconnection or tine 
like does not occur in the opposing electrode formed on 
the upper layer of the thick insulating film, in an active 
matrix display device (1), first a bank layer (bank) com- 
posed of a resist fQm is formed along data lines (sig) 
and scanning lines (gate), and by depositing an oppos- 
ing electrode (op) of a thin film luminescent element 
(40) on the upper layer side of tiie bank layer (bank), 
capacitance tiiat parasitizes the data lines (sIg) can be 
suppressed. Additionally, a discontinuities portion (off) 
is formed in tiie bank layer (bank). Since the discontinu- 
ities portion (off) is a planar section which does not 
have a step due to the bank layer (bank), disconnection 
of the opposing electrode (op) does not occur at this 
section. When an organic semicorKiuctor film (43) is 
formed by an ink jet process, a liquid material dis- 
charged from an ink jet head is t>locked by tfie bank 
layer (bank). 
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Descrlpti n 

Technical Field 

[0001] The present invention relates to an active 
nnatrix display device in which a thin film luminescent 
element such as an EL (electroluminescence) element 
or LED (light emitting diode) element, that emits light by 
application of a driving current to an organic semicon- 
ductor film, is driven and controlled by a thin film transis- 
tor (hereinafter referred to as a TFT). 

BackgrpiiT^ Art 

[0002] Active matrix display devices using current- 
controlled luminescent elements such as EL elements 
or LED elements have been disclosed. Since lumines- 
cent elements used in display devices of this type are 
self-luminescent backlights are not required, unlike in 
liquid crystal display devices, and the viewing angle 
dependence is small, all of which are advantageous. 
[0003] FIG. 1 3 is a block diagram of an active matrix 
display device which uses organic thin-f Om EL elements 
of the charge-injection type as described above. In an 
active matrix display device 1 shown in the drawing, on 
a transparent substrate 10. a plurality of scanning lines 
gate, a plurality of data lines sig extending in the direc- 
tion orthogonal to the direction of extension of the scan- 
ning lines gate, a plurality of common feeders com 
which run parallel to the data lines sig, and a plurality of 
pixels 7 which are formed in a matrix by the data lines 
sig and the scanning lines gate are arrayed. A data side 
drive circuit 3 and a scanning side drive circuit 4 are 
formed for data lines sig and scanning lines gate, 
respectively. Each of the pixels 7 includes a conduction 
control circuit 50 to which scanning signals are supplied 
through the scanning line gate and a thin film lumines- 
cent element 40 which emits light in response to picture 
signals supplied from the data line sig through the con- 
duction control circuit 50. In this example, the conduc- 
tion control circuit 50 includes a first TFT 20 in which 
scanning signals are supplied to a gate electrode 
through the scanning line gate, a storage capacitor cap 
for retaining picture signals supplied from the data line 
sig through the first TFT 20, and a second TFT 30 in 
which picture signals retained by the storage capacitor 
cap are supplied to a gate electrode. The second TFT 
30 and the thin film luminescent element 40 are con- 
nected in series between an opposing electrode op 
(which will be described later in detail) and the common 
feeder com. The thin film luminescent element 40 emits 
light in response to a driving current applied from the 
comnfK>n feeder com when the second TFT 30 is ON, 
and the emission is retained by the storage capacitor 
cap for a predetermined period of time. 
[0004] With respect to the active matrix display device 
1 having the configuration descrbed atx>ve, as shown in 
FIG. 14 and FIGs. 15(A) and 15(B), in any pixel 7, the 



first TFT 20 and the second TFT 30 are formed using an 
island-like semiconductor film. The first TFT 20 has a 
gate electrode 21 as a portion of the scanning line gate. 
In the first TFT 20, the data line sig is electrically con- 
s nected to one of source and drain regions through a 
contact hole of a first interlayer insulating film 51 . and a 
drain electrode 22 is electrically connected to the other. 
The drain electrode 22 extends toward the region in 
which the second TFT 30 is formed, and to this exten- 
jo sion, a gate electrode 31 of the second TFT 30 is elec- 
trically conn^ed through a contact hole of the first 
interlayer insulating film 51 . In the second TFT 30, an 
interconnecting electrode 35 is electrically connected to 
one of the source and drain regions through a contact 
15 hole of the first interlayer insulating film 51, and to the 
interconnecting electrode 35, a pixel electrode 41 of the 
thin film luminescent element 40 is electrically con- 
nected through a contact hole of a second interlayer 
insulating film 52. 
20 [0005] As is clear from the FIQ. 14 and FIQs. 15(B) 
and 15(C), the pixel electrode 41 is formed independ- 
ently by pixel 7. On the upper layer side of the pixel elec- 
trode 41. an organic semiconductor film 43 and the 
opposing electrode op are deposited in that order. 
25 Although the organic semiconductor film 43 is formed 
by pixel 7, it may be formed in a strip so as to extend 
over a plurality of pixels 7. As is seen from FIG. 13, the 
opposing electrode op is formed not only on a display 
area 1 1 in which pixels 7 are arrayed, txjt also over sub- 
so stantially the entire surface of the transparent sut)Strate 
10. 

[0006] Again, in FIG. 14 and FIG. 15(A). to the other 
one of the source arvl drain regions of the second TFT 
30, the comnron feeder com Is electrically connected 

35 through a contact hole of the first interlayer insulating 
film 51 . An extension 39 of the convnon feeder com is 
opposed to an extension 36 of the gate electrode 31 of 
the second TFT 30 with the first interiayer insulating film 
51 as a dielectric film therebetween to form the storage 

40 capacitor cap. 

[0007] However, in the active matrix display device 1 , 
since only the second interlayer insulating film 52 is 
interposed between the opposing electrode op which 
faces the pixel electrode 41 and the data line sig on the 

45 same transparent substrate 1 0, which is different from a 
liquid crystal active n^trix display device, a large 
amount of capacitance parasitizes the data line sig and 
the load on the data side drive circuit 3 increases. 
[0008] Therefore, as shown in FIQ. 13. FIG. 14, and 

50 FIGs. 1 6(A), 1 6(B), and 1 6(C), the present inventor sug- 
gests that by providing a thick insulating film (bank layer 
bank, a shaded region in which lines that slant to the left 
are drawn at a large pitch) between the opposing elec- 
trode op and the data line sig and the like, the capaci- 

55 tance that parasitizes the data line sig is decreased. At 
the same time, the present inventor suggests that by 
surrounding a region in which the organic semiconduc- 
tor film 43 is formed by the insulating film (bank layer 
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bank), when the organic semiconducta film 43 Is 
formed of a liquid material (discharged Hquid) dis- 
charged from an Ink jet head, the discharged liquid is 
blocked by the bank layer bank and the discharged liq- 
uid is presented from spreading to the sides. However, if 
such a configuration is adopted, a large step bb is 
formed due to the existence of the thick bank layer 
banK the opposing electrode op formed on the upper 
layer of the bank layer bank is easily disconnected at 
the step bb. If such disconnection of the opposing elec- 
trode op occurs at the step bb, the opposing electrode 
op in this portion is insulated from the surrounding 
opposing electrode op, resulting in a dot defect or line 
defect in display. If disconnection of the opposing elec- 
trode op occurs along the periphery of the bank layer 
bank that covers the surface of the data side drive cir- 
cuit 3 and the scanning side drive circuit 4, the opposing 
electrode op in the display area 1 1 is completely insu- 
lated from a terminal 12, resulting in disenabled display. 
[0009] Accordingly, it is an object of the present inven- 
tion to provide an active matrix display device in which, 
even when parasitic capacitance is suppressed by form- 
ing a tiitck insulating film around an organic semicon- 
ductor film, disconnection or the like does not occur in 
the opposing electrode formed on the upper layer of tiie 
thick ir^lating film. 

PisclQgure of Invgntion 

[001 0] I n order to achieve the object descn'bed above, 
in the present invention, an active nrtatrix display devk:e 
includes a display area having a plurality of scanning 
lines on a substrate, a plurality of data lines extending in 
the direction orthogonal to the direction of extension of 
the scanning lines, and a plurality of pixels formed in a 
matrix by tiie data lines and the scanning tines. Each of 
the pixels is provided with a tiiin film luminescent ele- 
ment having a conduction control circuit including a TFT 
in which scanning signals are supplied to a gate elec- 
trode tiirough ttie scanning lines, a pixel electrode, an 
organic semiconductor film deposited on the upper layer 
side of the pixel ^ectrode, and an opposing electrode 
formed at least over the entire surface of the display 
area on tiie upper layer side of the organic semiconduc- 
tor film. The tiiin film luminescent element emits light in 
response to picture signals supplied from the data lines 
through the conduction control circuit. A region in whteh 
the organic semiconductor film is fornied is delimited by 
an insulating film formed in the k>wer layer side of tiie 
opposing electrode witii a tiiickness that is larger tiian 
that of the organic semiconductor film, and the insulat- 
ing film is provided with a discontinuities portion for con- 
necting the individual opposing electrode sections of tiie 
pixels to each otiier through a planar section which 
does not have a step due to the insulating fitm. 
[0011] In tiie present invention, since the opposing 
electrode is formed at least on the entire surface of the 
display area and is opposed to tiie data lines, a large 



amount of capacitance parasitizes the data lines if no 
measures are taken. In the present invention, however, 
since a thick insulating film is interposed between the 
data lines and tiie opposing electrode, parasitization of 

5 capacitance in tiie data lines can be prevented. As a 
result, the load on the data side drive circuit can be 
decreased, resulting in lower consumption of electric 
power or faster display operation. If a tiiick insulating 
film is fomied, although the insulating film may form a 

10 large step and disconnection may occur in the opposing 
electrode formed on the upper layer side of the insulat- 
ing film, in the present invention, a discontinuities por- 
tion is configured at a predetermined position of tiie 
thick insulating film and tiiis section is planar. Accord- 

15 ingly, tiie opposing electrodes in the individual regions 
are electrically connected to each other tiirough a sec- 
tion formed in the planar section, and even if disconnec- 
tion occurs at a step due to the insulating film, since 
electrical connection is secured through the planar sec- 

20 tion which con-esponds to the discontinuities portion of 
the Insulating film, disadvantages resulting from discon- 
nection of the opposing sut»strate do not occur. There- 
fore, in tiie active matrix display device, even if a thick 
insulating film is formed arourxi the organic semicon- 

2S ductor film to suppress parasitic capacitance and tiie 
like, disconnection does not occur in the opposing elec- 
trode formed on tiie upper layer of the insulating film, 
and tiiereby display quality and reliability of tiie active 
matrix display device can be Improved. 

30 [0012] In the present invention, preferably, tiie con- 
duction conf o! circuit is provided witii a first TFT in 
which tiie scanning signals are supplied to a gate elec- 
trode and a second TFT in which a gate electrode is 
connected to tiie data line through the first TFT, and the 

35 second TFT and the thin film luminescent element are 
connected in series between a common feeder formed 
independentiy of tiie data line and tiie scanning line for 
feeding a driving cun-ent and tiie opposing electrode. 
That is. although it is possible to configure the conduc- 

40 tion control circuit witti one TFT and a storage capacitor, 
in view of an increase in display quality, it is preferable 
that the conduction control circuit of each pixel be con- 
toured with two TFTs and a storage capacitor. 
[001 3] In the present invention, preferably, tiie insulat- 

45 ing film is used as a bank layer for preventing the spread 
of a discharged liquid when tiie organic semiconductor 
film is formed in the area delimited by the insulating film 
by an ink jet process. In such a case, tiie Insulating film 
preferably has a tiiickness of 1 ^m or more. 

so [0014] In the present invention, when the insulating 
film is formed along the data lines and tiie scanning 
lines such tiiat the insulating film sunounds a region in 
which the organs semiconductor film is formed, the dis- 
continuities portion is formed in a section between the 

55 adjacent pixels in tiie direction of extension of tiie data 
lines, between adjacent pixels in the direction of exten- 
sion of tiie scanning lines, or adjacent pixels in both 
directions. 
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[001 5] In a different manner froni the rrK>de described 
above, the Insulating film may be extended along the 
data lines in a strip, and In such a case, the discontinui- 
ties portion may be formed on at least one end in the 
direction of extension. s 
[0016] In the present invention, preferably, in the 
region in which the pixel electrode is fomried, a region 
overlapping the region in which the conduction control 
circuit is formed is covered with the Insulating film. That 
is, preferably, in the region in which the pixel electrode is io 
formed, the thick insulating film is opened only at a pla- 
nar section in which the conduction control circuit is not 
formed and the organic semiconductor film is formed 
only in the interior of this. In such a configuration, dis- 
play unevenness due to layer tNckness Irregularity of is 
the organic semiconductor film can be prevented. In the 
region in which the pixel electrode is formed, in a region 
overlapping the region in which the conduction control 
circuit is formed, even if the organic semiconductor film 
emits light because of a driving current applied from the zo 
opposing electrode, the light is shaded by the conduc- 
tion control circuit and does not contribute to the display. 
The driving cun'ent that is applied to the organic semi- 
conductor film in the section which does not contribute 
to the display is a reactive cun-ent in Xerrns of display In 25 
the present invention, the thick insulating film is formed 
in the section in which such a reactive current should 
have flawed in the conventional structure, and a driving 
current is prevented from being applied thereat. As a 
result, the amount of current applied to the common so 
feeder can be reduced, and by decreasing the width of 
the common feeder by that amount, the emissfon area 
can be inaeased, and thereby display characteristics 
such as luminance and contrast ratio can be improved. 
[0017] In the present Invention, preferably, an active 3S 
matrix display device includes a data side drive drcuit 
for supplying data signals through the data lines and a 
scanning side drive circuit for supplying scanning sig- 
nals through the scanning lines in the periphery of the 
display area; the insulating film is also formed on the 40 
upper layer side of the scanning side drive circuit and 
the data side drive circuit, and the insulating film is pro- 
vided with a discontinuities portion for connecting the 
opposing electrodes between the display area side and 
the substrate periphery side through a planar section 45 
which does not have a step caused by the insulating film 
at the position between the region in which the scanning 
side drive circuit Is formed and the region in which the 
data side drive circuit Is formed. In such a configuration, 
even if disconnection of the opposing electrode occurs so 
along the periphery of the insulating film that covers the 
surface of the data side dive circuit and the scanning 
side drive circuit the opposing electrode on the display 
area side and the opposing electrode on the substrate 
periphery side are connected through the planar section ss 
which does not have a step caused by the insulating 
film, and the electrical connection between the oppos- 
ing electrode on the display area side arxi the opposing 



electrode on the substrate periphery side can be 
secured. 

[0018] In the present invention, when the insulating 
film is conrposed of an organic material such as a resist 
fflm, a thick film can be fooned easily. In contrast when 
the insulating film is conrposed of an inorganic material, 
an alteration in the organic semiconductor fDm can be 
prevented even if the insulating film is In contact with the 
organic semiconductor film. 

Brief Descrip tion of tiie Drawings 

[0019] 

FIG. 1 is a block diagram which schematically 
shows the general layout of an active matrix display 
device as embodiment 1 of the present invention. 
FIG. 2 is a plan view which shows a pixel Included 
in the active matrix display device shown in FIG. 1 . 
FIGs. 3(A), 3(B). and 3(C) are sectional views taken 
along the line A-A*. the line B-B\ and the line C-C 
of FIG. 2. respectively 

FIG. 4 is a block diagram which schenrtatically 
shows tiie general layout of an active matrix display 
device as variation 1 of the embodiment 1 of the 
present inventioa 

FIG. 5 is a plan view which shows a pixel included 
in the active matrix display device shown in FIG. 4. 
FIGs. 6(A), 6(B), and 6(C) are sectional views taken 
along the line A-A*. tiie line B-B'. and the line C-C 
of FIG. 5, respectively. 

FIG. 7 is a block diagram which schematicany 
shows the general layout of an active matrix display 
device as variation 2 of the enrtodiment 1 of the 
present invention. 

FIG. 8 is a plan view which shows a pixel included 
In the active matrix display device shown in FIG. 7. 
FIGs. 9(A), 9(B), and 9(C) are Sjsctional views taken 
along the line A-A', the line B-B*. and tiie tine C-C 
of FIG. 8, respectively 

FIG. 1 0 a block diagram which schematically shows 
the general layout of an active matrix display device 
as emtxxfiment 2 of the present invention. 
FIG. 11 is a plan view which shows a pixel included 
in the active matrix display device shown in FIG. 10. 
FIGs. 12(A), 12(B). and 12(C) are sectional views 
taken along the line A-A', the line B-B', and the line 
C-C of FIG. 1 1 , respectively. 
FIG. 13 is a block diagram which schematfcally 
shows the general layout of an active matrix display 
device as a comparative example with respect to 
tiie conventional device and a device in accordance 
witii the present invention. 
FIG. 14 is a plan view which shows a pixel Included 
in the active matrix display device shown in FIG. 13. 
FIGs. 15(A), 15(B), and 15(C) are sectional views 
taken along tiie line A-A', the line B-B', and the line 
C-C of FIG. 14, respectively 
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FIQs. 16(A), 16(B), and 16(C) are other sectional 
views taken along the tine A-A\ the line B-B', and 
the line C-C of FIG. 14, respectively. 
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Best Mode for Carrying Out the Invention 

[0021] Enrixxiiments of the present invention will be 
desatoed with reference to the drawings. In the follow- 
ing description, the same reference numerals are used 
for the elements which are the same as those described 
in FIG. 13 through FIG. 16. 

EMBODIMENT 1 

(General Configuration) 

[0022] FIG. 1 is a block diagram which schematically 
shows the general layout of an active matrix display 
device. FIG. 2 is a plan view which shows a pixel 
included in the device shown in FIG. 1 . FIGs. 3(A), 3(B), 
and 3(C) are sectional views taken along the line A-A'. 
the line B-B*, and the line C-C of the FIG. 2. respec- 
tively 

[0023] In an active matrix display device 1 shown in 
FIG. 1 , the central section of a transparerrt substrate 10 
as a base is defined as a display area 1 1 . In the periph- 
ery of the transparent substrate 1 0, a data side drive cir- 
cuK 3 for outputting picture signals is formed on the end 
of data lines sIg, and a scanning side drive circuit 4 is 
formed on the end of scanning lines gate. In the drive 
circuits 3 and 4, complementary TFTs are configured by 
n-type TFTs and p-type TFTs, and the corrplementary 



TFTs constitute a shift register circuit, a level shifter cir- 
cuit, an analog switch circuit, and the like. In the display 
area 1 1 , in a manner similar to that in the active matrix 
substrate in the liquid crystal active matrix display 

5 device, on the transparent substrate 10, a plurality of 
scanning lines gate, a plurality of data lines sig extend- 
ing in the direction orthogonal to the direction of exten- 
sion of the scanning lines gate, and a plurality of pixels 
7 which are formed in a matrix by tiie data lines sig and 

w the scanning lines gate are arrayed. 

[0024] Each of the pixels 7 includes a conduction con- 
trol circuit 50 to which scanning signals are supplied 
through the scanning line gate and a thin film lumines- 
cent element 40 which emits light in response to picture 

IS signals supplied from the data line sig through tiie con- 
duction control circuit 50. In the example shown here, 
the conduction control circuit 50 includes a first TFT 20 
in which scanning signals are supplied to a gate elec- 
trode through the scanning line gate, a storage capad- 

20 tor cap for retaining picture signals supplied from tiie 
data line sig through the first TFT 20. and a second TFT 
30 in which picture signals retained by the storage 
capacitor cap are supplied to a gate electrode. The sec- 
ond TFT 30 and the tiiin film luminescent element 40 

25 are connected in series between an opposing electrode 
op (which will be described later in detail) and a com- 
nx>n feeder com. 

[0025] With respect to the active matrix display device 
1 having the configuration described above, as shown in 

30 Fia 2 and FIGs. 3(A) and 3(B). in any pixel 7, the first 
TFT 20 and tiie second TFT 30 are fonned using an 
island-like semiconductor film (silicon film). 
[0026] The first TFT 20 has a gate electrode 21 as a 
portion of the scanning line gate. In the first TFT 20, the 

35 data line sig is electrically connected to one of source 
and drain regions through a contact hole of a first inter- 
layer insulating film 51 , and a drain electrode 22 is elec- 
trically connected to the other. The drain electrode 22 
extends toward tiie region in which the second TFT 30 

40 is formed, and to this extension, a gate electrode 31 of 
the second TFT 30 is electrically connected tiirough a 
contact hole of the first interiayer insulating film 51 . 
[0027] To one of source and drain regions of the sec- 
ond TFT 30, an interconnecting electrode 35 simultane- 

45 ously formed with the data line sig is electrk:alfy 
connected tiirough a contact hole of the first interiayer 
insulating film 51. and to the interconnecting electa-ode 
35. a transparent pixel electrode 41 composed of an 
ITO film of the tiiin film luminescent element 40 is elec- 

50 trtcally connected through a contact hole of a second 
interiayer insulating film 52. 

[0028] As is clear from FIG. 2 and FIGs. 3(6) and 
3(C). tiie pixel electrode 41 is independentiy formed by 
pixel 7. On the upper layer side of the pixel electrode 41 . 
55 an organic semiconductor film 43 composed of potyphe- 
nylene vinylene (PPV) or the like and tiie opposing elec- 
trode op composed of a metal fOm such as lithium- 
containing aluminum or calcium are deposited in that 
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order to form the thin film luminescent element 40. 
Although the organic semiconductor film 43 is formed in 
each pixel 7, rt may be formed in a strip so as to extend 
over a plurality of pixels 7. The opposing electrode p is 
formed on the entire display area 1 1 and in a region 
excluding the periphery of a portion in which terminals 
12 of the transparent substrate 10 are formed. The ter- 
minals 12 include a terminal of the opposing electrode 
p which is connected to wiring (not shown in the draw- 
ing) simultaneously formed with the opposing electrode 
op. 

[0029] Additionally, for the thin film luminescent ele- 
ment 40, a structure in which luminous efficiency (hole 
injection efficiency) is increased by providing a hole 
injection layer, a structure in which luminous efficiency 
(electron injection efficiency) is increased by providing 
an electron injection layer, or a structure in which both a 
hole injection layer and an electron injection layer are 
formed, may be employed. 

[0030] Again, in FIG. 2 and FIG. 3(A), to the other one 
of source and drain regions of the second TFT 30, the 
common feeder com is electrically connected through a 
contact hole of the first irtterlayer insulating film 51 . An 
extension 39 of the common feeder com is opposed to 
an extension 36 of the gate electrode 31 of the second 
TFT 30 with the first interlayer insulating film 51 as a 
dielectric film therebetween to fomn the storage capaci- 
tor cap. 

[0031 ] As described above, in the active matrix display 
device 1 , when the first TFT 20 is ON by being selected 
by scanning signals, picture signals from the data line 
sig are applied to the gate electrode 31 of the second 
TFT 30 through the first TFT 20, and at the same time, 
pictu-e signals are stored in the storage capacitor cap 
through the first TFT 20. As a result, when the second 
TFT 30 is ON, a voltage is applied with the opposing 
electrode op and the pixel electrode 41 serving as a 
negative pole arxl a positive pole, respectively, and in 
the region in which the applied voltage exceeds the 
threshold voltage, a current (driving current) applied to 
the organic semiconductor film 43 sharply increases. 
Accordingly, the luminescent element 40 emits light as 
an electroluminescence element or an LED element, 
and light of the luminescent element 40 is reflected from 
the opposing electrode op arvd is emitted after passing 
through the transparent pixel electrode 41 and the 
transparent substrate 10. Since the driving current for 
emitting light as described above flows through a cur- 
rent path composed of the opposing electrode op, the 
organic semiconductor film 43, the pixel electrode 41. 
the second TFT 30, and the common feeder com, when 
the second TFT 30 is OFF, the driving current stops 
flowing. However, in the gate electrode of the second 
TFT 30, even if the first TFT 20 is OFF, the storage 
capacitor cap n^ntains an electric potential that is 
equivalent to the picture signals, and thereby the sec- 
ond TFT 30 remains ON. Therefore, the driving current 
continues to be applied to the luminescent element 40, 



and the pixel stays illuminated. This state is maintained 
until new image data are stored in the storage capacitor 
cap and the second TFT 30 is OFF. 

5 (Structure of Bank Layer) 

[0032] In the active matrix display device 1 having the 
configuration described above, in this embodiment, in 
order to prevent the data lines sig from being parasit- 

10 tzed with a large amount of capacitance, as shown in 
FIG. 1. FIG. 2. and FIGs. 3(A). 3(B). and 3(G), a thick 
insulating film composed of a resist film or pdytmide f im 
(bank layer bank, a shaded region in which lines that 
slant to the left are drawn at a large pitch) is provided 

15 afong the data lines sig and the scanning lines gate, 
and the opposing electrode op is formed on the upper 
layer side of the bank layer bank. Thereby, since the 
second interlayer insulating film 52 and the thick bank 
layer bank are interposed between the data line sig and 

20 the opposing electrode op, capacitance that parasitizes 
the data line sig is significantly reduced. Therefore, the 
load on the drive circuits 3 and 4 can be decreased and 
lower consumption of electric power or faster display 
operation can be achieved. 

25 [0033] As shown in FIG. 1 . the bank layer bank (diag- 
onally shaded region) also formed in the periphery of 
the transparent substrate 10 (a region external to the 
display area 11). Accordingly, both the data side drive 
circuit 3 and the scanning side drive circuit 4 are cov- 

30 ered vinth the bank layer bank. The opposing electrode 
op is required to be formed at least on the display area 
11, and is not required to be formed in drive circuit 
regions. However, since the opposing electrode op is 
generally formed by mask-sputtering, alignment accu- 

35 racy is low and the opposing electrode op may some- 
times overlap drive circuits. However, in this 
embodiment even If the opposing electrode op over- 
laps the region in which the drive circuits are formed, 
the bank layer bank is interposed between the lead 

40 layer of the drive circuits and the opposing electrode op. 
Therefore, the parasitizatfon of capacitance in the drive 
circuits 3 and 4 can be prevented, and thereby the load 
on the drive circuits 3 and 4 can be decreased and 
tower consumption of electric power or faster display 

45 operation can be achieved. 

[0034] Further, in this embodiment, in the regfon in 
which the pixel electrode 41 is fonned. in a region in 
which the conduction control circuit 50 overlaps the 
interconnecting electrode 35, the bank layer bank is 

so also formed. Therefore, the organic semiconductor f am 
43 is not formed in the overiapping region with the inter- 
connecting electrode 35. That is, since the organic sem- 
iconductor film 43 is formed only in the planar section in 
the region in which the pixel electrode 41 is formed, the 

55 organic semiconductor film 43 is formed at a given thick- 
ness and display unevenness does not occur. If there is 
no bank layer bank in the overlapping region with the 
interconnecting electrode 35, a driving current flows 
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between this section and the opposing electrode op and 
the organic senniconductor film 43 emits light However, 
the light is sandwiched between the interconnecting 
electrode 35 and the opposing electrode op. is not ennit- 
ted externally, and does not contribute to the display. 
Such a driving current which flows in the section that 
does not contribute to the display is a reactive cun-ent in 
view of the display However, In this embodiment, the 
bank layer bank is formed in the section in which such 
a reactive current should have flowed in the conven- 
tional structure, and a driving cun*ent is prevented from 
being applied thereat; a useless current can thereby be 
pra/erted from flowing through the common feeder 
com. Therefore, the width of the common feeder com 
can be decreased by that amount As a result, the emis- 
sion area can be increased, and thereby display charac- 
teristics such as luminance and contrast ratio can be 
inrproved. 

[0035] Moreover, in this enrtxxdiment since the bank 
layer bank is formed along the data lines sig and the 
scanning lines gate, any pixel 7 is surrounded by the 
thick bank layer bank. Thereby, if no measures are 
taken, the opposing electrode op of each pixel 7 is con- 
nected to the opposing electrode op of the adjacent 
pixel 7 by climbing over the bank layer bank. In this 
embodiment, however, a discontinuities portion off is 
formed in the bank layer bank at the section corre- 
sponding to a section between the adjacent pixels 7 in 
the direction of extension of the data line sig. A discon- 
tinuities portion off is also formed in the bank layer 
bank at the section corresponding to a section between 
tiie adjacent pixels 7 in the direction of extension of the 
seaming line gate. Furtiier, a discontinuities portion off 
is also formed in the bank layer bank at each end of the 
data lines sig and the scanning lines gate in each of the 
directions of extension. 

[0036] Since such a discontinuities portion off does 
not have fne Xhkk bank layer bank, it is a planar section 
which does not have a large step due to the bank layer 
bank and ttie opposing electrode op formed in tiiis sec- 
tion does not suffer from disconnectton. TTiereby, ttie 
opposing electi-ode op of each pixel 7 is securely con- 
nected to each other through the planar section which 
does not have a step due to the bank layer bank. There- 
fore, even if a thick insulating layer (bank layer bank) is 
famed around the pixel 7 to suppress parasitic capaci- 
tance and tiie tike, disconnection does not occur in tiie 
opposing electrode op fomned on the upper layer of the 
ttiick insulating film (bank layer bank). 
[0037] Moreover, the bank layer bank formed on the 
upper layer side of the scanning side drive circuit 4 and 
the data side drive circuit 3 is provided with a disconti- 
nuities portk>n off at the position t>etween ihe region in 
which the scanning side drive circuit 4 is formed and the 
region in which the data side drive circuit 3 is formed. 
Thereby, the opposing electrode op on the side of tiie 
display area 1 1 and tiie opposing electrode op in the 
periphery of tiie substrate are connected through the 



discontinuities portion off of the bank layer bank, and 
this discontinuities portion is also a planar section which 
does not have a step due to the bank layer bank. 
Accordingly, since tiie opposing electrode op formed in 

5 the discontinuities portion off is not disconnected, the 
opposing electrode p on tiie side of tiie display area 1 1 
and the opposing electrode p in tiie periphery of the 
substrate are securely connected tiirough tiie disconti- 
nuities portion off of tiie bank layer bank, and tiie termi- 

10 nals 12 that are wired and connected to the opposing 
electiode op in the periphery of the substrate and tiie 
opposing eiedrode op in tiie display area 11 are 
securely connected. 

[0038] If tiie bank layer bank is formed of a black 
15 resist the bank layer bank functions as a tdack matrix, 
resulting in improvement in display quality such as con- 
ti'ast ratio. That is, in the active matrix display device 1 
of this embodiment since the opposing electrode op is 
formed over the entire surface of the pixel 7 on tiie face 
20 side of the transparent substrate 1 0, reflected light from 
the opposing electrode op decreases contrast ratio. 
However, if tiie bank layer bank that functions as a pre- 
venter of parasitic capacitance is composed of a black 
resist the bank layer bank also functions as a black 
25 matrix and shades tiie reflected light from the opposing 
electrode op. resulting in improvement in contiast ratio. 

(Mettiod for Fabricating Active Mab-ix Display Device) 

30 [0039] Since the bank layer bank formed as described 
above is configured so as to surround tiie region in 
which the organic semiconductor film 43 is formed, in 
the fabricating process of the active matrix display 
device, when the organic semiconductor film 43 is 

35 formed of a liquid material (discharged liquid) dis- 
charged from an ink jet head, the bank layer bank 
bkx;ks tiie discharged liquid and prevents the dis- 
charged liquid from spreading to the sides. In the 
method for fabricating the active matrix display device 1 

40 described below, since the steps up to tiie fabrication of 
tiie first TFT 20 and ttie second TFT 30 on tiie ti^anspar- 
ent substrate 10 are substantially tiie same as ttiose for 
fabricating tiie active mafix substrate of the liquid ays- 
tal active matrix display device 1. ttie outiine will be 

45 briefly described witii reference to FIGs. 3(A), 3(B), and 
3(C). 

[0040] Rrst, on the transparent substiBte 10, as 
required, a protective film (not shown in tiie drawing) 
composed of a silicon oxkie film having a tiiickness of 

50 approximately 2,000 to 5,000 angstroms is formed by a 
plasma CVD process using TEOS (tetraethoxysilane) or 
oxygen gas as a source gas, and then on the surface of 
the protective film, a semiconductor film composed of 
an amorphous silicon film having a tiiickness of approx- 

55 imately 300 to 700 angsb-oms is formed by a plasma 
CVD process. Next, the semiconductor film composed 
of an amorphous silicon film is subjected to a crystalli- 
zation step such as laser-annealing or solid phase ept- 
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taxy to crystallize the semiconductor fam into a 
potysincon fflm. 

[0041] Next, the island-like semiconductor film is 
formed by patterning the semiconductor f Pm. and on the 
surface thereof, a gate insulating film 37 composed of a 
silicon oxide film or nitride film having a thickness of 
approximately 600 to 1 .500 angstroms is formed by a 
plasma CVD process using TEOS (tetraethoxysilane) or 
oxygen gas as a source gas. 
[0042] Next, a conductive film composed of a metal 
film such as aluminum, tantalum. moIytxJenum. tita- 
nium, or tungsten is formed by sputtering and is then 
patterned to form gate electrodes 21 and 31, and an 
extension 36 of the gate electrode 31 (gate electrode 
formation step). In this step, scanning lines gate are 
also formed. 

[0043] In this state, source and drain regions are 
formed in a self-aligned manner with respect to the gate 
electrodes 21 and 31 by implanting high-concentration 
phosphorus ions. The section in which impurities are 
not implanted becomes a channel region. 
[0044] Next, after the first tnterlayer insulating film 51 
is formed, the individual contact holes are formed. 
Then, the data line sig. the drain electrode 22, the conv 
mon feeder com, the extension 39 of the comrrton 
feeder com, and the interconnecting electrode 35 are 
formed. As a result the first TFT 20, the second TFT 30. 
and the storage capacitor cap are formed. 
[0045] Next the second interlayer insulating f Dm 52 is 
formed, and a contact hole is formed in the interlayer 
insulating film at the section coresponding to the inter- 
connecting electrode 35. Then, after an ITO film is 
formed on the entire surface of the second interlayer 
insulating film 52, by patterrting, the pixel electrode 41 
that is electrically connected to the source/drain region 
of the second TFT 30 through the contact hole is formed 
in each pixel 7. 

[0046] Next, after a resist layer is formed on the sur- 
face side of the second interlayer insulating film 52, the 
resist is patterned so as to remain along the scanning 
line gate and the data line sig to form the bank layer 
bank. A discontinuities portion off is formed at a prede- 
termined section of the bank layer bank. At this stage, 
the resist section to be left along the data line sig is 
formed broadly so as to cover the common feeder com. 
As a result, the region in which the organic semiconduc- 
tor film 43 of the luminescent element 40 is to be formed 
is sunounded by the bank layer bank. 
[0047] Next in the region delimited in a matrix by the 
bank layer bank, the individual organic semiconductor 
films 43 corresponding to R, G, and B are formed using 
an Inkjet process. To this end. a liquid material (precur- 
sor) for constituting the organic semiconductor film 43 is 
discharged from an Inkjet head to the interior region of 
the bank layer bank, and is fixed in the interior region of 
the bank layer bank to form the organic semiconductor 
film 43. The bank layer bank is water repellent because 
it is conrposed of a resist In contrast since the precur- 



sor of the organic semiconductor film 43 uses a 
hydrophilic solvent even if there is a discontinuities por- 
tion off in the bank layer bank that delimits the region in 
which the organic semiconductor film 43 is formed, 

5 since such a discontinuities portion off is narrow, the 
region in which the organic semiconductor film 43 is 
appli^ is securely defined by the bank layer bank and 
spreading to the adjacent pixel 7 does not occur. There- 
fbre, the organic semiconductor film 43, etc.. can be 

10 formed only within the predetermined region. In this 
step, since the precursor discharged from the ink jet 
head swells to a thickness of approximately 2 to 4 (im 
under the influence of surface tension, the bank layer 
bank must have a thickness of approximately 1 to 3 pm. 

IS The fixed organic semiconductor f im 43 has a thidviess 
of approximately 0.05 to 0.2 \xm. Additionally, when the 
barrier of the bank layer bank has a height of 1 ^m or 
more, even if the bank layer bank is not water repellent, 
the bank layer bank functions satisfactorily as a barrier. 

20 By forming such a thick bank layer bank, the region in 
which the organic semiconductor film 43 is formed can 
be defined when the film 43 is formed by an application 
process instead of the ink jet process. 
[0048] Then, the opposing electrode op is formed 

2S ^bstantially on the entire surface of the transparent 
substrate 10. 

[0049] In accordance witii the fabrication method 
described above, since the individual organic semicon- 
ductor films 43 corresponding to R, G, and B can be 

30 formed in the predetermined region using the ink jet 
process, the full cobr active matrix display device 1 can 
be fabricated witii high productivity. 
[0050] Additionally, altiiough TFTs are also formed in 
the data side drive circuit 3 and the scanning side drive 

35 circuit 4 shown in FIG. 1 , the TFTs are formed entirely 
or partially repeating the steps of forming the TFTs in 
the pixel 7 described above. Therefore, TFTs included 
in the drive circuits are formed between the same layers 
as those of the TFTs of the pixel 7. With respect to the 

40 first TFT 20 and the second TFT 30. both may be n-type 
or p-type, or one may be n-type and tiie other may be p- 
type. In any combination, since TFTs can be formed in 
a known manner, description thereof will be omitted. 

45 VARIATION 1 OF EMBODIMENT 1 

[0051 ] FIG. 4 is a block diagram which schematically 
shows tiie general layout of an active matrix display 
device. FIQ. 5 is a plan view which shows a pixel 

so included in the device shown in FIG. 4. FIGs. 6(A). 6(B), 
and 6(C) are sectional views taken along the line A-A', 
the line B-B', and the line C-C' of FIG. 5, respectively. 
Since this embodiment has basically the same configu- 
ration as that of embodiment 1 , the same reference 

55 numerals are used for tiie parts that are the same as 
those of embodiment 1 , and detailed description thereof 
will be omitted. 

[0052] As shown in FIG. 4, FIG. 5, and FIGs. 6(A), 
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6(B), and 6(C), in an active nnatrix display device 1 of 
this embodiment, a thick insulating film composed of a 
resist film (bank layer bank, a shaded region in which 
lines that slant to the left are drawn at a large pitch) is 
also provided along the data lines sig and the scanning 
lines gate, and the opposing electrode op is formed on 
the upper layer side of the bank layer bank. Thereby, 
since the second Intertayer insulating film 52 and the 
thick bank layer bank are interposed between the data 
line sig and the opposing electrode op, the capacitance 
that parasitizes the data line sig Is significantly reduced. 
Therefore, the load on the drive circuits 3 and 4 can be 
decreased and lower consumption of electric power or 
faster display operation can be achieved. 
[0053] The bank layer bank (diagonally shaded 
region) is also formed in the periphery of the transpar- 
ent substrate 10 (a region external to the display area 
11). Accordingly, both the data side drive circuit 3 and 
the scanning side drive circuit 4 are covered with the 
bank layer bank. Even if the opposing electrode op 
overlaps the region In which the drive circuits are 
formed, the bank layer bank is interposed between the 
wiring layer of the drive circuits and the opposing elec- 
trode op. Therefore, the parasitization of capacitance in 
the drive circuits 3 and 4 can be prevented, and thus the 
load on the drive circuits 3 and 4 can be decreased and 
lower consumption of electric power or faster display 
operation can be achieved. 

[0054] Further, in this embodiment in the region in 
which the pixel electrode 41 is formed, in a region in 
which the conduction control circuit 50 overlaps the 
interconnecting electrode 35. the bank layer bank is 
also formed, and thereby a useless reactive current can 
be prevented from flowing. Therefore, the width of the 
common feeder com can be decreased by that amount 
[0055] Moreover, in this embodiment since the bank 
layer bank is formed along the data lines sig and the 
scanning lines gate, any pixel 7 is surrounded by the 
l>ank layer bank. Therefore, since the indivklual organic 
semiconductor filnr^ 43 corresponding to R, G, and B 
can be formed in the predetermined region using an ink 
jet process, the full color active matrix display device 1 
can be fabricated with high productivity. 
[0056] Moreover, a discontinuities portion off is 
formed in the bank layer bank at the section corre- 
sponding to a section between the acQacent pixels 7 in 
the extending direction of the scanning lines gate. A dis- 
continuities portion off is also formed in the bank layer 
bank at each end of the data lines sig and the scanning 
lines gate in each of the extending directions. Further, 
the bank layer bank formed on the upper layer side of 
the scanning skie drive circuit 4 and the data skle drive 
circuit 3 is provkJed with a discontinuities portion off at 
the position between the region in which the scanning 
side drive circuit 4 is formed and the region in which the 
data skJe drive circuit 3 is formed. Accordingly, the 
opposing electrodes op are securely connected to each 
other through a planar section (discontinuities portion 



off) which does not have a step due to the bank layer 
bank, and disconnection does not occur. 

VARIATION 2 OF EMgQPIMSNT 1 

5 

[0057] FIG. 7 is a block diagram which schematk^alty 
shows the general layout of an active matrix display 
devk;e. FIG. 8 is a plan view which shows a pixel 
included in the device shown in FIG. 7. FIGs. 9(A), 9(B), 

10 and 9(C) are sectional views taken along the line A-A\ 
the line B-B', and the line C-C of FIG. 8, respectively 
Since this embodiment has t^sically the same configu- 
ration as that of embodiment 1, the same reference 
numerals are used for the parts that are the same as 

IS those of embodiment 1 , and detailed description thereof 
will be omitted. 

[0058] As shown in FIG. 7, FIG. 8. and FIGs. 9(A), 
9(B), and 9(C), in an active matrix display device 1 of 
this embodiment, a thick insulating fDm composed of a 

20 resist film (bank layer bank, a shaded region in which 
lines that slant to the left are drawn at a large pitch) is 
also provided along the data lines sig and the scanning 
lines gate, and the opposing electrode op is formed on 
the upper layer side of the bank layer bank. Thereby, 

25 since the second interlayer insulating film 52 and the 
thick bank layer bank are interposed between the data 
line sig and the opposing electrode op. the capacitance 
that parasitizes tiie data line sig is significantly reduced. 
Therefore, the load on the drive circuits 3 and 4 can be 

30 decreased and lower consumption of electric power or 
faster display operation can be achieved, 
[0059] The bank layer bank (diagonally shaded 
regk>n) is also formed in the periphery of the transpar- 
ent substrate 10 (a region external to the display area 

35 1 1). Accordingly, both the data skje drive circuit 3 and 
the scanning skie drive circuit 4 are covered with the 
bank layer bank. Even if tiie opposing electrode op 
overlaps the region in which the drive circuits are 
formed, the bank layer bank is interposed between the 

40 wiring layer of the drive circuits and the opposing elec- 
trode op. Therefore, tiie parasitization of capacitance in 
the drive circuits 3 and 4 can be prevented, and thus the 
load on the drive circuits 3 and 4 can be decreased and 
lower consumption of eiedric power or faster display 

45 operation can t>e achieved. 

[0060] Furtiier, in tiiis embodiment, in the region in 
which the pixel electrode 41 is formed, in a region in 
which the conduction confrol circuit 50 overlaps tiie 
interconnecting electrode 35, tiie bank layer bank is 

50 also formed, and thereby a useless reactive current can 
be prevented from ffowing. Therefore, tiie width of tiie 
common feeder com can be deaeased by tiiat amount. 
[0061] Moreover, in this embodiment, since tiie bank 
layer bank is formed along the data lines sig and the 

55 scanning lines gate, any pixel 7 is surrounded by tiie 
t>ank layer bank. Therefore, since tiie tncfividual organic 
semiconductor films 43 corresponding to R, G, and B 
can be fonned in the predetermined region using an ink 
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jet process, the full color active matrix display device 1 
can be fabricated with high productivity. 
[0062] Moreover, a discontinuities portion ff is 
formed in the bank layer bank at the section corre- 
sponding to a section between the adjacent pixels 7 in 
the exterKling direction of the data lines slg. A disconti- 
nuities portion off is also lonned In the bank layer bank 
at each end of the data lines slg and the scanning lines 
gate in each of the extending directions. Further, the 
bank layer bank formed on the i^sper layer side of the 
seaming side drive circuit 4 and the data side drive cir- 
cuit 3 is provided with a discontinuities portion off at the 
position between the region in which the scanning side 
drive circuit 4 is formed and the region in which the data 
side drive circuit 3 is fomied. Accordingly, the opposing 
electrodes op are securely connected to each other 
through a planar section (discontinuities portion off) 
which does not have a step due to the bank layer bank, 
and disconnection does not occur. 

EMBODIMENT 2 

[0063] FIG. 1 0 is a block diagram which schematically 
shows the general layout of an active matrix display 
device. FIG. 11 Is a plan view which shows a pixel 
included in the device shown in FIG. 10. FIGs. 12(A). 
12(B), and 12(C) are sectional views taken along the 
line A-A*. the line B-B', and the line C-C* of FIG. 11, 
respectively. Since this embodiment basically has the 
same configuratron as that of embodiment 1. the same 
reference numerals are used for the parts that are the 
same as those of embodimarrt 1 . and detailed descrip- 
tion thereof will be omitted. 

[0064] As shown in FIG. 10. FIG. 11. and FIGs. 12(A). 
12(B), and 12(C), in an active matrix display device 1 of 
this embodiment, a thick insulating film composed of a 
resist film (bank layer bank, a shaded region in which 
lines that slant to the left are drawn at a large pitch) Is 
formed in a strip along the data lines sig, and the 
opposing electrode op is formed on the upper layer side 
of the bank layer bank. Thereby, since the second inter- 
layer insulating film 52 and the thick bank layer bank are 
interposed between the data line sig and the opposing 
electrode op, the capacitance that parasitizes the data 
line slg is significantly reduced. Therefore, the load on 
the drive circuits 3 and 4 can be decreased and lower 
consumption of electric power or faster display opera- 
tion can be achieved. 

[0065] The bank layer bank (diagonally shaded 
region) is also formed in the periphery of the transpar- 
ent sut>strate 10 (a region external to the display area 
1 1). Accordingly, both the data side drive circuit 3 and 
the scanning side drive circuit 4 are covered with the 
t^nk layer bank. Even if the opposing electrode op 
overlaps the region in which the drive circuits are 
formed, the bank layer bank is interposed between the 
wiring layer of the drive circuits and the opposing elec- 
trode op. Therefore, the parasittzation of capacitance in 



the drive circuits 3 and 4 can be prevented, and thus the 
k>ad on the drive circuits 3 and 4 can be decreased and 
lower consumption of electric power or faster display 
operation can be achieved. 

5 [0066] Moreover, in this embodiment, since the bank 
layer bank Is formed along the data lines sig, the indi- 
vidual organic semiconductor films 43 oon-espondtng to 
R, G, and B can be formed in a strip in the region delim- 
ited in a strip by the bank layer bank using an ink jet 

10 process. Ther^. the full color active matrix display 
device 1 can be fabricated with high productivity. 
[0067] Moreover, the bank layer bank is provided with 
a discontinuities portion off at each end of the data lines 
slg in the extending direction. Thereby, the opposing 

15 electrode op of each pixel 7 is connected to the oppos- 
ing electrode op of the adjacent pixel 7 t>y climbing over 
the bank layer bank. By freeing the extending direction 
of the data lines sig, it is found that tiie opposing elec- 
trodes op of the individual pixels 7 are connected to the 

20 acQacent row of pixels in the extending direction of the 
scanning lines gate, at tiie end of the data lines sig, 
through a discontinuities portion off (planar section 
which does not have a step due to the bank layer bank). 
Therefore, ttie opposing electrodes op of tiie individual 

25 pixels 7 are connected to each other through the planar 
section which does not have a step due to tiie bank 
layer bank, and the opposing electrode op of any pixel 
7 is not disconnected. 

30 QTHgRgM BQP IMENTS 

[0068] Additionally, when the bank layer bank (insulat- 
ing film) is composed of an organic material such as a 
resist film or a polyimtde film, a thick f Dm can be easily 

35 formed. When the bank layer bank (insulating film) is 
composed of an inorganic material such as a silicon 
oxide film or silicon nitride film deposited by a CVD 
process or SOG process, an alteration in the organic 
semiconductor film 43 can be prevented even if tiie 

40 insulating film is in contact witti the organic semiconduc- 
tor film 43. 

[0069] Besides the structure in which the storage 
capacitor cap is fbnned by the common feeder com, tiie 
storage capacitor cap may be formed by a capacity line 
45 formed in parallel to tiie scanning line gate. 

fndiigtrial /tolicability 

[0070] As descried above, in an active matrix display 
so device in accordance with the present invention, since a 
thick insulating film is interposed between data lines 
and opposing electrodes, tiie parasrtization of capaci- 
tance in tiie data lines can be prevented. Therefore, the 
load on a data side drive circuit can be decreased. 
55 resulting in lower consumption of electric power or 
faster display operation. Additionally, a discontinuities 
portion is formed at a predetermined position of the 
tiiid^ insulating film and the section is planar. Accord- 
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ingly. the opposing electrodes in the individual regions 
are electrically connected to each other through a sec- 
tion formed in the planar section, and even if disconnec- 
tion occurs at a step due to the insulating fQm, electrical 
connection is secured through the planar section corre- 5 
spending to the discontinuities portion of the insulating 
film. Thereby, even if a thick insulating film is formed 
around an organic semiconductor film to suppress par- 
asitic capacitance or the like, disconnection does not 
occur in the opposing electrodes formed on the upper 10 
layer of the insulating film, and thus display quality and 
reliabOity of the active matrix display de\^ce can be 
improved. 

Claims IS 

1. An active matrix display device conrprising a dis- 
play area comprising a plurality of scanning lines on 
a substrate, a plurality of data lines extending in the 
direction orthogonal to the direction of extension of 20 
the scanning lines, and a plurality of pixels formed 

in a ntatrix by the data lines and the scanning lines; 
each of the pixels being provided with a thin film 
luminescent element comprising a conduction con- 
trol circuit having a thin film transistor for supplying 2s 
scanning signals to a gate electrode through the 
scanning lines, a pixel electrode, an organic semi- 
conductor film deposited at)ove the pixel electrode, 
and an opposing electrode formed at least over the 
entire surface of the display area above the organic 30 
semiconductor film; the thin film luminescent ele- 
ment emitting light in response to picture signals 
supplied from the data lines through the conduction 
control circuit; 

wherein a region for forming the organic semicon- 35 
ductor film is delimited by an insulating film which is 
thicker than the orgar^c semiconductor film and 
formed below the opposing electrode; and 

the insulating film is provided with a discontinu- 40 
(ties portion for connecting the individual 
opposing electrode sections of the pixels to 
each other through a planar section not having 
a step formed by the insulating film. 

45 

2, An active matrix display device according to Claim 
1, wherein the conduction control circuit comprises 
a first thin film transistor in which the scanning sig- 
nals are supplied to a gate electrode and a second 
thin film transistor in which a gate electrode is con- so 
nected to the data lines through the first thin film 
transistor; and 

the secorxt thin film transistor and the thin film 
luminescent element are connected in series ss 
between a common feeder formed independ- 
ently of the data lines and the scanning lines for 
feeding a driving current and the opposing 



electrode. 

3. An active matrix display device according to one of 
Claims 1 and 2, wherein the insulating film rs used 
as a bank layer for preventing the spread of a dis- 
charged liquid when the organic semiconductor film 
is formed by an ink jet process in the region delim- 
ited by the insulating film. 

4. An active matrix display device according to Claim 
3, wherein the insulating film has a thickness of 1 
pm or more. 

5. An active matrix display device according to any 
one of Claims 1 to 4. wherein the insulating film is 
formed along the data lines and the scanning lines 
so as to surround a region in which the organic 
semicoTKluctor fOm is formed, and the insulating 
film is provided with the dscontinuities portion 
between adjacent pixels in both directions of exten- 
sion of the data lines and the scanning lines. 

6. An active matrix display device according to any 
one of Claims 1 to 4, wherein the insulating film is 
formed along the data lines arKi the scanning lines 
so as to surround a region in which the organic 
semiconductor film is formed, and the insulating 
film is provided with the discontinuities portion 
between adjacent pixels in the direction of exten- 
sion of the scanning lines. 

7. An active matrix display device according to any 
one of Claims 1 to 4, wherein the insulating film is 
formed along the data lines and the scanning lines 
so as to sun-ound a region in which tiie organic 
semiconductor film is formed, and the insulating 
film is provided with the cSscontinuities portion 
between adjacent pixels in the direction of exten- 
sion of the data lines. 

8. An active matrix display de\^ce according to any 
one of Claims 1 to 4, wherein the insulating film 
formed in a strip along the data lines, and tiie dis- 
continuities portion is provided on at least one end 
in the direction of formation. 

9. An active matrix display device according to any 
one of Claims 5 to 8, wherein, in the region in which 
tiie pixel electrode is formed, a region overlapping 
tiie re^on in which the conduction control circuit s 
fomned is covered witii the insulating film. 

10. An active matrix display device according to any 
one of Claims 1 to 9. wherein a data side drive cir- 
cuit for supplying data signals through the data 
lines and a scanning side drive circuit for supplying 
scanning signals through the scanning lines are 
formed in the periphery of tiie display area; the 
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insulating film is also formed above the scanning 
side drive circuit and the data side drive circuit: and 
the insulating f ilm is provided with a discontinuities 
portion for connecting the opposing electrodes 
between the display area side and the substrate 5 
periphery side through a planar section which does 
not have a step due to the insulating film at the posi- 
tion between the region in which the scanning side 
drive circuit is formed and the region in which the 
data side drive circuit is formed. 10 

11. An active matrix display device according to any 
one of Qainrts 1 to 10. wherein the insulating film 
comprises an organic material. 

15 

12. An active matrix display device according to any 
one of Claims 1 to 10, wherein the insulating film 
comprises an inorganic material. 

20 
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FIG. 1 
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FIG. 4 
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FIG. 5 
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FIG. 6 
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FIG. 7 




19 



EP0940 796 A1 



FIG. 8 
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FIG. 9 
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FIG. 10 
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FIG. 11 
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FIG. 12 
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FIG, 14 
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FIG. 16 
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